Background: Health expenditure is vital as it increases labor productivity which further induces growth and development. Health-care expenses in BRICS countries are not only inadequate and access to them varies across countries which are mainly influenced by the socioeconomic conditions as well as by the health policies in place.
low-income countries particularly in African and Latin American countries. [1, 2] Also, several studies have been carried out to investigate the impact of public health expenditure on health outcomes, either among many countries or between the regions of a particular country. [3, 4] However, most of the researchers have not adequately investigated the impact of public health expenditure on health status of BRICS countries which comprise of five developing countries Brazil, Russia, India, China, and South Africa. The background of this study was to analyze the per capita public health expenditure of BRICS in relation to per capita GDP and some other exogenous explanatory variables such as crude death rate, life expectancy at birth, infant mortality rate, mortality rate under 5 years of age, percentage of population above 65 years, and annual population growth rate through panel data. Even though the domestic landscape of BRICS countries is different, the factor that binds them is that they are all in the same stage of development and they face a lot of similar challenges with respect to providing health-care facilities. Over the years public health expenditure has been increasing in the BRICS countries like that of OECD countries. [5] Still in many ways BRICS face significant health challenges
Introduction
Health being a merit good requires a substantial contribution from the government to reach a social optimum. In a developing nation, the state's role in promoting good quality health infrastructure and healthcare services becomes imperative for the development of human capital. Health expenditure has been considered as one of the important determinants of developing human capital which in turn builds the nation's sustained economic growth. Many studies suggest that there is inequality in accessing health facilities and poor health infrastructure exist in of their own. As far as important health outcomes are concerned BRICS lag way behind the OECD countries. Table 1 concretizes the above stated fact.
The degree of relationship between health expenditure and GDP and some other endogenous explanatory variable has been tested by numerous empirical studies. [6, 7] Baldacci et al. [8] constructed a panel dataset for 120 developing countries and observed that spending on health within period of time affects growth whereas lagged health expenditures appear to have no effect on growth. Aguayo-Rico and Iris [9] analyzed the impact of health on economic growth for 13 European countries, 12 African countries, 16 American countries, and 11 Asian countries over the period 1970-1980 and 1980-1990 and found that health capital has a significant effect on economic growth. In the majority of relevant studies, several researchers have identified that there exists a positive correlation between real per capita public health expenditure and real per capita GDP. [10] [11] [12] Recently, the attention of researchers has turned toward investigating the link between public healthcare expenditure and health outcomes. In a study conducted by Gupta et al. [13] using data for 50 developing and transition countries observed that health expenditure reduces childhood mortality rates. Anand and Ravallion [14] provide evidence from 22 developing countries that public spending on health significantly matters for life expectancy at birth. In addition, Akinkugbe and Afeikhena [15] concluded that there exists a significant and positive relation between health-care expenditure as a ratio of GDP and life expectancy, under-five mortality, and infant mortality in sub-Saharan Africa, middle east, and North Africa.
Yu et al. [16] concluded that there is a positive correlation between public health expenditure and GDP and other variables such as percentage of population below 14 years, percentage of population above 65 years, number of hospital beds, number of hospital staff have no correlation. The dataset for this study consists of a panel of 31 provinces in the mainland China covering the period 1997-2008. Among such studies, series of econometric analyses of the determinants of health-care expenditure confirm that the demographic structure of the population to be a nonsignificant variable. [17, 18] Many researchers have used panel data approach to study the relationship between public health expenditure and economic growth and health indicators. [19, 20] It is clear that most of the notable research on health expenditure and economic growth have largely utilized panel data analysis and employed different forms of quantitative approach for their research work. Table 2 indicates that in 2013, India spends the least on per capita public health expenditure and its per capita GDP is the lowest among BRICS countries. Per capita public health expenditure is highest in Brazil whereas Russia achieves more on per capita GDP. Again, in relation to other BRICS countries India and South Africa's performance is the worst in terms of high prevalence rate of infant mortality and infant mortality under-5. Further, in terms of population health indicators such as life expectancy at birth, percentage of population above 65 years, and population growth rate South Africa and India have performed well below other BRICS countries.
Materials and Methods

Data Source and Variables
The study pooled annual data for the period 1995-2013 for BRICS countries. The data used in the empirical analysis were sourced from the World Bank, World Development In this study public health expenditure and GDP are expressed as per capita public health expenditure and per capita GDP. The study uses death rate, life expectancy at birth, infant mortality rate, and infant mortality rate under-5 as health outcomes. Death rate was measured as crude death rate per 1000 people, life expectancy at birth was measured in years as average life expectancy of the population, infant mortality rate was measured per 1000 live births, infant mortality rate under 5 was measured per 1000, percentage of population above 65 years was measured as percentage of total population and population growth as annual growth rate.
Model Specification
The panel regression model specification is in consistent with the literature and supports to examine per capita public health expenditure in relation to per capita GDP and some other exogenous explanatory variables. Following Baltagi et al., [21] the health model functional form can be expressed as:
where ln PCPHE it is log of per capita public health expenditure in country i at time t, lnGDP is log of per capita GDP, DR is death rate, LE is life expectancy at birth, IMR is infant mortality rate, IMR5 is Infant mortality rate under 5, POP65 is % of population above 65 years, POPGR is population growth, α is vector of exogenous variables, β is vector of coefficients, ε is panel error term.
To get rid of any faulty inferences about β and biased results, there are two available choices, that is, fixed effects model and random effects model. Fixed effects model was estimated by generalized least squares (GLS) in two forms with cross-section weights whereas random effects model was estimated only by GLS. A selection has to be made between fixed effects model and random effects model. The Hausman test is statistical hypothesis test which helps to evaluate the relevance of a statistical model to that of the data. Hausman test was carried out to choose between fixed effects and random effects model. Though Hausman test favored results from fixed effects model, both the results of fixed and random effects model were reported to accede to the robustness of results. STATA (version 14) statistical software package was used in the empirical analysis.
Result
Based on panel data, per capita public health expenditure of BRICS countries was analyzed in relation to exogenous explanatory variables. Observations of the study were depicted in Tables 3-5 .
Discussion
The Hausman test examines the null hypothesis (H 0 : difference in coefficients not systematic) against the alternative hypothesis (H a : significant difference). Fixed effects are consistent under both H 0 and H a whereas random effects are efficient, and consistent under H 0 (but inconsistent under H a ). In the econometric analysis carried out as the Hausman statistic is not systematic, fixed effects is favored over the random effects model. Therefore, in order to control the effects of time invariant variables with time invariant effects a fixed effects model is used. Using a fixed effects model means the variation in α i is captured to avoid faulty interpretations of β. The estimates of the study conform to the results found in earlier research. The econometric study suggests a direct relationship between per capita public health expenditure and per capita GDP. This result is inconsistent with the priori proposition. On health expenditure and few other exogenous explanatory variables, it was found that death rate, life expectancy at birth, and infant mortality rate under 5 were significantly contributing to the increase in the per capita public health expenditure.
On the contrary, some studies have found that the influence of public health expenditure on population growth rate are statistically insignificant. [22] The coefficients linking per capita public health expenditure and other health outcomes such as infant mortality rate, percent of population above 65 years, and population growth rate shows negative relationship. However, number of studies have found a positive relationship between health spending and measured health outcomes. [23] Wagstaff and Cleason [24] documented that the extent to which public health-care expenditure influencing health outcomes depend on the effectiveness of health policies and institutions. According to Or [25] the absence of strong statistical relationship may be due to the fact that the returns to the increase in health spending are small.
The study is limited in the sense that country-wise analysis using the same variables for the time period to evaluate how the results differ across countries has not been carried out. Moreover, causal relation between the variables public health expenditure and GDP was not tested as it is beyond the specific objective of the study.
The empirical analysis consistent with most relevant studies and supports that the per capita public health expenditure of BRICS is not only highly significant but also positively related to per capita GDP. Similarly, death rate, life expectancy at birth, and infant mortality rate under 5 are positively related to public health expenditure and statistically significant. This signifies that during the study period there exists a strong impact of government health expenditure on GDP, death rate, life expectancy at birth, and infant mortality rate under 5 contributing to the increase in public health expenditure of BRICS countries. It was also observed that health systems of the BRICS countries are facing a daunting task of bringing down the infant mortality rate. In general, it is evident that BRICS countries lag behind in quality of life and thereby public intervention in the field of health becomes paramount importance to increase the standard of human capital. In order to take advantage of the abundant population, BRICS countries have to provide better health services and infrastructure facilities for their masses.
Conclusion
The findings imply that public health expenditure plays a crucial role in providing better health care to people in BRICS countries. The policy implication is that government of respective BRICS countries has to increase its budgetary allocation to the health sector to catch up with the standard of human capital achieved by developed countries. 
